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\ Device ,o be Used in H-rj*^^ | Q ^ ^ 



Description 
Technical Field 



*1*T 0 " iS T er ° ed ^ 3 ^ 10 be US6d in heali "9 ^cesses » - t 
forth in the preamble to Claim 1 . 

Devices that serve to tamponade cavities are known in medica! technology The 
devrces are composed of inflatable elastic hollow bodies. Various sizes of the 

Also used are dev,ces whose outer contour is shaped so that they are able to fill a 
cavity completely when Inflated. 

la n mJolT ri e : eSPeCia '' y0f SP3CeS ln bi ° ,0SiCal liSSUe ' 1,19 P'oblem ■» 

hioh » L!^ T "° ba "°° n 15 desi9 " ed Wilhout a res >**< ™lume end 
h,gh e St0 f0 are presen , wjth wa|( 

nasal cav,.,es, a further problem is that these cavities have a strictly centrally 
«**d. locally uninfluencable system o, nasa, conchae. which exhibited 

1~ «" a °« *» the interna, pressure o, a tamponade 

w* r rt aS vas aS , n ° T Ua ' V °' Ume ' ^ ,nCreaSi " 9 tha riak *- '-ponade 

me sola. lnfl S S ' nUSeS a " d ^ breadtH ° f "individual variation in 

Ok spata configuration and volume of anatomical spaces, a lame number of 
enatom.ca.ly preformed devices is needed. This is very cost-Intensive. 

~e°d n of an 77 *" °=« a a "d/or cavities, catheters 

tZon are l „ e ' er and 3 fi " abla baltoo " runted 

channel I , " " teChn0l ° 9y - The sha « -"P*- a filling 

STtTbT" T 6 ln,eri0r * ba "° 0n a - rt »« *. catheter 

mechantca.lv t a" ~~ Primarily '° anchor the <**<«* 

prevent T"? " a ' S ° ^ 3 "*B a "° 

prevents for example, unne from .eaking out of the bladder past the catheter 

through he urethra. The balloon fastened to the catheter strives to assume a 

here^ : X IT fi " ed 3 ""^ ^ ^ «- ~*» of the : ball 
exceeds ,he cross secUon of me ostium of the cavity and thus prevents 
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15 



the balloon . unsatisfactory for performing the holding and sealing function since 
under tensile sfress It has a tendency ,o assume a spindle shape and st Wo the 
ostium caus,ng ,he securemen, of ,he device and the relatively sma» seal 
oont** area between the balloon wall and the rim of the cavfty ostium be o 

th o'sTa orbit r nifiCant Pr ° blem W » h bio '°^ 1 * 
or ,1 h , S USUa " y d ° "* haVS a faed wldth - •="• «* reason more 

*Z Z ft? retaini " 9 dlSkS ° f ri9M matenal haTO <— ™un.ed - fh 

n «ne mnlT 9 '° ** *** ^ be «— "» -all 

* 1" 0,6 m " l " neter ra " oe - ^fi«on, the spherica. balloon requires the 
supporting body mat passes through it. i.e.. the oa.he.er shaft, which can be v^ 
troublesome particularly in tight spaces. n oe very 
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cavlfL d ' sctos * s a "evfce for .amponading and keeping open body 

ou e l 3 " ! f a r r. de,im " ed by b0 " e after «"«*- manipulation in which fte 
outer shape of .he balloon, ,n the fluid-filled state, Is adapted to the inner shape of 

20 1„ J " - " ^ deViC8 ' «" ba "°° n 15 demented as a caftefer shaped in 

™mblr 1, S ' nUS ' ^ dlsad «"^ Of this device is ,he large 

number of s,zes needed due «o the broad variation in shape of these spaces. 

25 DescripUon of the Invention 

tea! °av^°r?T ,i0n ' S l ° ° reate 3 ""*» to ba Used *> "-ling processes 
tea. avo,ds ft. drsadvamages recited above and can be used in a versatile 

2 Z'JZL rt SCha " ^ USaWe ' inSO,a ' 33 "«* ^mpon" 

30 m" k i l^T k ' Fina " y ' ' 15 ,r,tended ,Q be as -expensive as possible to 

TsX^T - - ~<~ - - naturaJoccUlg 

C^rol llnd'To 611 aCCOrd ' n9 t0 ' Wentfon " y means ° f •» «"»»- of 
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oule ZTJ emb ° dl : em ' thS ,Ube -9™"' " f-med by an inner „a„ and an 
anTe, 7 * 3 h °" 0W SMCe ' at ' east ,he outer wa » -** 'Wn-watled 

« t ° U,er wa " ° f the ,ube segment unf ° lds «* 'les 

aga,nst the walls of the ostium or the walls of a cavity that Is to be filled The 

X olt , e 'r " C : XPandab " ily °' ^ ° U,er Wa " — '° ^ £ wa 
tuny to the spatial conditions. 

10 ParticuTrTH? " ,Ube 5egrnen ' ' S made « * ,ra "~ materia,. 
Part.oi.arly su,table materials that may be contemplated for this purpose are 

polyurethane. or a polyurethane/polyvinyl fluoride-containing mLTe or 

expansion and processing characteristics. The tube segment can be mads 
.5 especally thin-walled w„h these materials. The desirab,e wal, thickness s Tm 
micron range. specifically preferably 5 to 15 Mm . | n add r Uon , , probe ca „ be 

STaS i T se9menl ,rom *• outeide and the ^ «™ Z 

1 forth 1 '^J 69 ™"' Mn be b * for tamponade of cavities or ostia 
20 a tTJeT ' Sea "" 9 5eCUremen ' °* ^ bei "« ■*"«" - - 
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By virtue of ,ts characteristics, the device is particularly well suited for tamponade 
of natural or artificially created ostia. Catheters can also be well secured In hoilow 

also resufis in better sealing wrth respect to the opening of the cavity than would 

rel«v f T 3 ba "°° n ' S ' nCe se *3 oontac. is made. no. with a 

relahvely small area of the cavity wall immediately adjacent the ostium of the 
cav„y. but rather with a much larger ^ ^ J um ^ 

toroidal bulge provided by the tube segment. When the inflatable tube segmenH 

:rr zz^r.^ ~- - * — - - — 

The production of the tube segment takes place in a particularly favorable manner 
by the invagination of a single-walied tube section. A tube section o, a se, length 
for example 10 cm. is tucked into itself so that the two ends of the tube secton 
roughly coincide. The ends can then be fastened to a terminating del 
torn, o a pipe n.pple, or alternatively to a suitabie location on a catheter A 
channel for de„vering and/or discharging fluid is inserted into the interior pact 
produced by the walls of the tube segment formed in this way.Ta fl u^i 
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induced into .he interior space of the tube segment, then the outer wall of the 
ube segment unfolds and expands and can be used, as appropriate tor 
tamponade or for securing a catheter. appropnate, for 

s In order to achieve the particularly good mode of action of the subject matter of 
he nvenfon. tne tube segmen( „ ^ ^ ^ ^ ^ I of 

the nod ' nV ! 9 r °"' ™ S Pre,0rm ' n9 ' S Preferabl ^ «* a way J 

he portion of the tube forming the outer wall of the tube segment afte 

to Zf-f "J"" 5W0 " e " in p ' ane of rotatton ° f *« ^ ~ 

hvLila is °' * e Pre, ° min9 Ca " VaI >' »* a «- P-'°™ing and 

ou er end^ h r: ^ P ° SS ' ble ** « ^ the ° nd wa » *- «•» 
"h cterTthl r S69men ' ""' * " aftef in,lati °" to be «-*»- « 
.5 LtZ, IT m ' n9 ° Peraa0n ' " 0rdW ,0 " "~ "*"■ «*» 

Quite generally, the preforming of the single-walled tube is executed in such a way 
tat the ponton of the tube that forms the inner wall of the tube segment after 

2 o oZlT fn has T aller cross sec * ion and a 9rea,er wa " **~ ^ £ 

20 portion that forms the outer wall after invagination. 

Quite generally, it is also provided that the device is shaped so as to have a 
estdua vo ume relauve to the volume of a body cavfty tha. it is to be tempore 

» Kzzzsszsr* un,oided ^ h - a — —» - 

aZmi^r 8 ' 'IT' ° f ° Uter Wa " °' 0,8 <ube "«™* ls ln "» ""0. of 
a few mtcrons to enable the outer wall to unfold satisfactorily. The folds famed by 

excess wa materia, when the device is unfolded in a cavKy to be tamponaded b 

'0 ,t are cap„,ary. SI zed. Rufds are thus retained therein by virtue of adhesion fees 

fester 6 ' T ning in, ° interi ° r ° f *" tUbe Sa 9 ment is via a 

flextble connechng tube to a valve disposed outside the tube segment. The vaive 

.S chine, w- h " " * " " *° P °" ible ' h ~- <° P-ide the 

flow, k t 3 C ' rCUlar CUff ° f fl6Xible ma,erial ' whl * keeps the fluid from 
flowtng backward out of the interior space of the tube segment 
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semipermeable membrane, for example. ma ' ena ' " be a 
Fashioning Ihe device as a tube SM m»»i 

pressum sensor in the interior space onhe Jh P ° SSi ° te '° phe « 3 

pressure durino Inflation p7, Segment 10 measure transmural 

can be deS ^2^^ **• - — - - *- 
s^menf: rvetdis n oli n ed d 7 enUy S >~ a of «- **. 

of Lns^^^r ,rr r r ^ various 

Placement location in the channel'. " ^ deS ' 9 " °' ' he Valve and its 

£££ p^XT^T 9 r ure ^ has a lon9itudin * 

segment TOs sleev^bTh ""T 9 «" be slld °"*> » a «*» 

•be tube segment «se,f 9 ^ S "™"— * define ». size of 

^s::ztTT s nt ran be ° ,sposad °" »» *• «** - <he 

clampmg and secunng a cavity wall on the tube segment. 

tube segment s Z TZZZT, ° aSSUm6 d " rin9 intoi ° n - *■-<'. *• 

« to JTZZ mrouCTv '"*'•*«* 'olds in a manner that enables 

necessa ry, be 1 .TL""** ^ ^ SS9ment «■ " 

enhanced by^nino tLTn ' ^ ™* salf - su PP°™ng effect can be 
than the ^oHhe Z SZT^ P ° rt '° n * °* 

the tube body ^ZT'^T o"ds o, the tube walls and 
displaced betwe^he * o,",hT, I *" ° f ' Ube w * * 

axis of rotation, whi* diCeme t h ?T '° ^ *°" f ™ «• 

the tube facing the axis o" ^ ** m ° men ' When lhe ^o parts of 
g ax,s of rotat-on come into contact, and is maintained until the 
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IMhe two united ends of the tube are then secured outside the wall of the cavity 

=^~~-^ 

P sroon roras long as the internal pressure is maintained. 

L^aZ^ 13 Stre,Ch6d "* '"*"*» [ " ' he de " ated Slate ' ^ ™atio„ 
-bonces from a cavity in Ms wa y ' ' * 

vascular Derfu.irT * he Channel t0 make certa i n that the 

-~ t: wl,h ,he sum,unding ussue - Givan tha 

to the pressureTansnTr ' t " ™ aSU "* * ' ha ' ,O0a,l °" "^Ponds 

from the a*s ** SUTOUndin9 " SSUe * a «» ^ ^ remote 

If the tube segment is equipped with a thin ^oii ' ■ 

water "leaks- in small quantLs Z, Tube J 0f ( POlyUrelhana th ™9 h ««* 
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The .nvent.ve combination of residual dimensioning of the balloon, microthin- 
walled construction for the bal.oon envelope, and the shaftless and catheteness 
tamponade tube makes the device according to the invention also suitable for the 
.ntroduct.cn of radiating media in a manner that is tolerated by the blood 
circulate and does not inhibit perfusion, for example to obliterate proliferating 
issue m chronic inflammatory processes or for preoperative tumor reduction The 
tamponade body enables even complexly shaped, bony cavities, such as for 
example the paranasal sinuses, to be completely filled with a radiating medium in 
a manner that is to.erated by the tissues, and in which the transmural force 
exerted on aii surfaces of the cavity is nearly homogeneous and causes no 
s.gnrficant impairment of tissue perfusion and the medium can subsequently be 
removed conveniently and completely from the cavity. Whereas heretofore such 
med.a were introduced freely Into the body cavity and usually could not be 
retrieved completely after treatment, the present tube tamponade device thus 
enables the radioactive substance to be removed completely by evacuating the 
tamponade device and then simply withdrawing the entire body thereof. Its use in 
nuclear medicine can additionally be contemplated, in the long-term, perfusion- 
compafcble irradiation of tumor tissue in the brain, breast, intestine, intraabdominal 
and mtrathoracic organs, and, of course, surgically opened or created body 
spaces. To avoid inadvertent exposure of tissue outside the area to be treated 
the tamponade device can be protected by suitable partial sheathing and/or by 
sh.eld.ng with a material that is opaque to the radiation. The materia, can be a 
metal and can be implemented as a separate layer or as a direct component of 
he tube segment, for example in the form of a metallic .ayer vapor-deposited 
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n addition to the ability of the tube tamponade device to be used in radiation 
therapy and nuclear medicine, radiodiagnostic use thereof can also be 
contemplated. Instead of a radioactive substance, radiopaque contrast media can 
be introduced into the tamponade body in order to visualize body cavities or 
organs ,n toto and to avoid exposing the tissue directly to the substance and 
preclude systemic uptake of the substance by the organism. 

If it is equipped with an internal valve mechanism, the tube segment can be 
detached ^ the fluid feed gfter ^ ^ r ^ 

the tube segment from bothersome delivery lines when it is in the inflated state 

1^ th H 6 ^ h P ° n f de d6Vice ls ™*™ in the nasa! cavity, and to secure the 
prox,mal end of the closure externally, on the surface of the body. This can be 
done by means of the clamping closure with its two longitudinal slits, the closure 
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ft. re taction. ,f the Camping closure is designed so that i, is no, spii, over ft 
enbr .length, but distaUy comprises a dosed tube portion that surrounds the s i 

eun anvdel "d T" U,a, ' S d ' SP ° Sed benea ' h " 3nd is not » 
set in any desired position by means of a sleeve. 

For the special case of nasal tamponade after a nasal septum operation, the tube 

£ :~ :. u r ■ * «• <**- — «* . ^ « 

blanar h ' ' d ° Uble - ,ube b °* tofl—r at one end and thus permits a 
Planar beanng surface in the nature of a splint for the nasa, septum the spTntino 

™ «SE by ,a T nadin9 lhe remainin9 spaca ° f * e « t 

soL thaH, °, PP n P ° rt0n ° ,,he 11,06 Se9ment te 9 <* *e U-shaped 
MM is ,n contact with the nasal septum can additional sarva as a cameffor 

gaZno'offtfeT b ^ ^ '° ** ,erm,na " n9 d - iCe «° —"-» ^ 
garnering of the tube wall material. 

The inventive relative movement between the inflated tamponade tube and the 
P.pe nipple for securing the tube makes ft possible to use the presen tube 
tamponade In a particular manner to sea, the anus in patents w^ r ^ 

sTed^om ^ a " nUlar bU ' 9e * at femS Whe " 'amponade bo 

eal 3 r *T ° T reCta ' SPh ' nCter fr0m *• *-* - ~a«s ° n it like a 
and Z™ , T. P SeCU,ing 6ndS ° f ,he ,UD6 is <* aced *• body 

end tl 1 4 IT abUl r Hha ' h °' dS ,hS SeCUdn£I W *• — « 
end keeps the nipple from slipping into the rectum or anus the contra™ 

~l°,U„ e Unf °' dad, ~ e «- ^ e ^"l ^ 

^Tl„T, h k C ° mpreSS,Ve S6alin9 «* 1,16 htafl body on the floor of the 
rectum and thereby counteracts incontinence. 

The abutment can be Implemented in the form of an anchor-like tube element or 
rod element disposed substantially at right angles to the balloon body 72 an 
independent balloon that seats on the securing nipple and. as a p«sL variam 

ZtoZl 'd SUPP "l d C ° nCOmi,antly Wa the ffl "" 9 lume " - *• --or balloon A 
be treated. It ,s, for example, possible to attach outwardly conducted 
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*"°„ d 7 '°. ,h f SUrface °' * 6 **• -gmen. in order to stimulate body tissue 
with an e ectnoa, voltage or pick up and measure voltages that are present there 
The electrodes are made of metat. per standard practice. They can be adheste 
bonded or vapor-deposited. aonesive- 

5 

» Is further possible for reeeptactes or carriers containing radioactive or 
r' h c T P b eU,,C 39en,S ,0 be f ~ *» *• «» segment Such recepta , s 

^:;;r: d •«* a9a,nst 1,13 si,e to te • w ^ *— 

Brief Description of the Drawing 

15 2ss,^sr in ** ,r deta " baiow - - * — 

In the drawing: 

Fig. 1 is a schematic depiction of a preformed tube section. 

Fi9 ' 2 ZEST* ,ube sec,ion of F *- 1 - shaped into - ,ube — 

^ Fig. 3 Is a longitudinal section of an inflated tube segment. 

Fig. 4 is a schematic iongitudinal section through another embodiment of a tube 
segment on a catheter, 

^ Fig. 5 is a longitudinal section of a tube segment with a brace inserted, and 
Fig. 6 illustrates a tube segment with a clamping closure slid thereonto. 

Execution of the Invention 

35 Illustrated in Fig. , is a tube section 1 preformed for making a tube segment 2 
u ITT ^ Wh ' Ch fOTmS ^ SUbSe< ' Ue " , ™ er — « °M be segment 2 s 

. «on n r a :z:t2T s r inner and ^ di ~ ^ l: 
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me material of tube section 1 and thus tube segment 2. 

:rr P ^ e 5 t;:r ,ab H ,ube portion 3 - ~ - - 

the shape iNu S , rated ; n g 2 " ProdU ^ 

Figure 2 illustrates the shan^ rrf * 

r or space is emp,,ed ' ° u,er wa « 6 - * - ~ 
z n z s^c^^rrsr of ,ube m 2 - - * 

.nterl space ^H^^T '° ^ ' ^ ^ "* « ,( - 
deiiven, an d/ordi ^ e Se o 9 f 7; u d 2 ^™ e « t0 3 «*— « P-ided for ,he 

emerged. ,ns, a „ed in I« ,t a 2 " ^ M,tod «~* 

of fluid from interior space s ^ I . PreVen ' S ** '"^^ ° uWw 
> — per se, ^^2^ " P ^ « 

surrounding the other. ,o cat, tbl'^c ^n"d s ,7 "T^ ™ 
of tube seoment ? Th a , . unanne ' 13 'eads into interior space 8 

of ,ube — * • 

can be pieced ft. . coiieron Xe,e r * aft IT? T 16 
at the opening to the cavitv can h , , ' ° r 6Xample ' the sWn 17 

outer wal, 6 of tubese^? sVchT 7*» ^ ***™ 16 ** 
example, to flush oul Tbo dy ^Tl^TT" " «" 

oay cavity with a liquid in a controlled, manner. 
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Contamination of the environment is prevented by the annular abutment lying 
sealmgly against the skin. 

Figure 5 shows the use of tube segment 2 with the simultaneous application of a 
brace 18. Brace 18 is made of rigid material and is pushed by its one leg 19 into 
the free space 20 of tube portion 3. By means of brace 18, tube segment 2 can be 
provided w,th a rigid portion on a desired side. It can also be used to carry 
substances or bodies 23 affixed to its surface and to place them in a body cavity 
in a targeted manner and use them for chemical or therapeutic treatment. In this 
context tne gentle pressing together with the body caused by the tube segment 
appfied to the back and inflated during use is of crucial importance for the success 
of the treatment. Correct and precise positioning of the body in the cavity is 
particularly easy to achieve. 

Figure 6 shows a form of use of tube segment 2 in which a damping closure 21 is 
slid onto tube segment 2. The size of the inflated portion of tube segment 2 can be 
defined by delating clamping closure 21 along tube segment 2. The tarther 
dampmg dosure 21 is sfid to the left as seen in the drawing, the larger the 
^eased portion of tube segment 2 becomes. Clamping closure 21 is intended to 

cTamnin , " * *— 21 ** *° be dis P laced ">ngi«ud,nally. 

Clamping closure 21 ,s spirt over almost its entire length and is so selected Witt, 

respect to ,ts wall thickness that displacing the sleeve along clamping dosure 21 

results In stronger or weaker dosure of tube segment 2 and channel 13. To shield 

against radioactive media, clamping closure 21 can. in an embodiment of the kind 

shown in F,g. 6. be made of film-like, radiation-shielding material, for example of a 

polymer matenal with a metal vapor-deposlted on one or both aides, or entirely of 



Shi H a L S ? ^ 3 VerSa,i,e ma "" er ' 35 *• •"»*« 

into ml , T ,mPTOVed aCCSSS f ° rViSUal Pr0bes ' -anometera and the like 

u d or 21 " 1 ^ ' I" 6 ' Ube Se9n,en ' eVe " TOtes " ~ '° " 
causing the ntenoriy disposed bulge in tube segment 2 to form a sort of lip-like 
closure merely by pullln, on inner wal, 4 while simultaneously bradng oute wa I, 6 
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